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ABSTRACT 



A method and apparatus for automatically configuring a 
system based on a user's monitored system interaction and 
preferred system access times updates a user profile corre- 
sponding to the user based at least in part on the monitored 
user interaction with the system. Preferred system access 
times of the user are identified based at least in part on the 
user profile, and the system is automatically configured 
based at least in part on the user profile and the user's 
preferred system access times. 

14 Claims, 9 Drawing Sheets 
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METHOD AND APPARATUS FOR 
AUTOMATICALLY CONFIGURING A 
SYSTEM BASED ON A USER'S MONITORED 
SYSTEM INTERACTION AND PREFERRED 
SYSTEM ACCESS TIMES 

RELATED APPLICATIONS 

This is a continuation-in-part of application Sen No. 
08/866,707, filed May 30, 1997, entitled "Method and 
Apparatus for Automatically Determining and Dynamically 
Updating User Preferences in an Entertainment System", 
which claims priority to provisional application No. 60/019, 
351 by Jean Goldschmidt, Earl Watts and Kathleen Lane, for 
a Programming Preferences Agent Specification filed on 
Jun. 6, 1996; provisional application No, 60/024,435 filed on 
Aug. 22, 1996, for a Television Viewing Behavior Monitor 
by Jean Goldschmidt, Tony Shah, Christopher Williams and 
Kathleen Lane; provisional application No. 60/024,436 
entitled Entertainment System Which Customizes Its Con- 
figuration To A Particular User, filed on Aug. 22, 1996; 
provisional application No. 60/024,452 entitled Television 
Personalization, filed on Aug. 27, 1996, by Jean 
Goldschmidt, Tony Shah, Christopher Williams and Kath- 
leen Lane; and provisional application No. 60/020,580 
entitled Customized Television Schedule With Suggested 
Viewing List, filed on Jun. 26, 1996, by Jean Goldschmidt 
and Michael Watts. Each of the foregoing provisional appli- 
cations is commonly assigned to Intel Corporation of Santa 
Clara, Calif. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to the field of entertainment 
systems and, in particular, to a method and apparatus for 
automatically configuring a system based on a user*s moni- 
tored system interaction and preferred system access times. 

2. Background Information 

Numerous advances have been made in recent years in the 
field of entertainment systems. For example, programming 
guides are now prevalent on many cable systems throughout 
the country. In one embodiment, these programming guides 
are offered on a particular channel within the cable 
broadcast, and provide programming information for the 
next several hours. More advanced ones of these prior art 
systems may allow the user to interact with the program 
guide to manually select a particular program to record or 
view. 

Another example of advances in entertainment systems 
has been the advent of parental control, wherein a person 
may "lock out" or require a password for channels that may 
be unsuitable for certain members of the family. Equally 
impressive advances have been made in audio devices, 
video recorders/playback devices, etc. A number of these 
devices allow a user to manually program the device to 
record a program given appropriate information regarding 
the program (channel, date, start time, end time, etc.). Other 
current systems allow a user to manually "add" and "erase" 
channels and thereby generate a preferred "channel surfing" 
order. For example, the user may erase channels 3 and 4 in 
order to pass directly from channel 2 to channel 5 when 
channel surfing. However, with these systems the channel 
surfing order must be manually programmed by a user and 
must be manually re-programmed by the next user if he or 
she desires a different order. Typical prior art entertainment 
systems are not capable of automatically and dynamically 
configuring the entertainment system in accordance with a 
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user's monitored system interaction (e.g., the channels a 
user watches and the times of day he or she watches them). 
Furtherinbre, t5T)ical pri^ art eptertainmentjj^iems-arej^ot 
^c^pable^raltenngjheir-configm 
5 (e:g^^^^G0;pji^:001pm)ahe-system is access^ 

Thus, a need exists for a method and apparatus for 
automatically configuring a system based on a user's moni- 
tored system interaction and preferred system access times. 

10 SUMMARY OF THE INVEmiON 

In accordance with the teachings of the present invention, 
a method and apparatus for automatically configuring a 
system based on a user's monitored system interaction and 
preferred system access times is provided. According to one 
embodiment, a user profile corresponding to the user is 
updated based at least in part on the monitored user inter- 
action with the system. Preferred system access times of the 
user are identified based at least in part on the user profile, 
2p and the system is automatically configured based at least in 
part on the user profile and the user's preferred system 
access times. 

BRIEF DESCRIP110N OF THE DRAWINGS 

25 ITie present invention will be described by way of exem- 
plary embodiments, but not limitations, illustrated in the 
accompanying drawings in which like references denote 
similar elements, and in which: 

FIG. 1 is a block diagram illustrating a number of 
30 components making up an entertainment system in which 
the present invention may be practiced; 

FIG. 2 is a flow chart illustrating the steps followed in 
dynamically customizing system operating parameters cor- 
responding to user preferences in accordance with one 
embodiment of the present invention; 

FIG. 3 is a flow chart illustrating the steps followed in 
determining which user of a plurahty of system users is 
currently using the system according to one embodiment of 
the present invention; 

FIG. 4 is a flow chart illustrating the steps followed 
identifying programming information which might be of 
interest to a user according to one embodiment of the present 
invention; 

45 FIG. 5 is a flow chart illustrating the steps followed in 
determining whether previous recording habits are about to 
be broken according to one embodiment of the present 
invention; 

FIG. 6 is a block diagram illustrating an example com- 
50 puter system incorporating the teachings of one embodiment 
of the present invention; 

FIG. 7 is a block diagram illustrating the software ele- 
ments according to one embodiment of the present inven- 
tion; 

FIG. 8 illustrates a user profile database according to one 
embodiment of the present invention; and 

FIG. 9 illustrates a program database according to one 
embodiment of the present invention. 

^° DETAILED DESCRIPTION 

In the following description, for purposes of explanation, 
specific numbers, materials and configurations are set forth 
in order to provide a thorough understanding of the present 
65 invention. However, it will be apparent to one skilled in the 
art that the present invention may be practiced without the 
specific details. In other instances, well known features are 
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omitted or simplified in order not to obscure the present In addition, system 100 includes speaker system 116, 
invention. Furthermore, for case of understanding, certain microphone 118, video camera 120 and a wireless input/ 
method steps are delineated as separate steps, however, these output control device 132. In one embodiment, wireless I/O 
separately delineated steps should not be construed as nec- contro! device 132 is an entertainment system remote con- 
cssarily order dependent in their performance. 5 trol unit which communicates with the components of 
Turning now to FIG. 1, a block diagram is presented system 100 through IR signals. In another embodiment, 
illustrating the system components of one example of an wireless I/O control device 132 may be a wireless keyboard 
exemplary entertainment system in which the present inven- and cursor positioning device that communicates with the 
tion may be practiced. As will be discussed in greater detail components of system 100 through IR signals or RF signals, 
below system 100 includes system controller 104 which, in In yet another embodiment, wireless I/O control device 132 
one embodiment, is configiired to store user profile inform may be an I/R remote control device similar in appearance 
mation'which^dnfr611erjL04develops for each of the users^ to a typical entertainment system remote control with the 
of system 100Mn„adffiti6BfsysiemxOritrbUer;104!:is:config— ^ added feature of a track-ball, which allows a user to position 
t:ured:to retn^e_and,store-entertainment-programming infor- a cursor on a display of system 100. 
matioa available from a wide variety of sources: During^ At the core of the system is system controller 104 incor- 
operation of system 100, system controller 104 automati- porated with the features of the present invention, config- 
cally determines which user of a "pliiranty of sy^^^ ured to control a wide variety of features associated with 
currently using the system by comparing received mputsan'a each of the system components. As depicted, system con- 
current settings to at least a subset of the user profilcsfor at troller 104 is coupled to each of the system components, as 
least a subset of the plurality of entertainment system users, necessary, through I/O bus 108. In one embodiment, in 
Having determined which user of the plurality of system 20 addition to or in place of I/O bus 108, system controller 104 
users is currently using the system, system controller 104 may be configured with a wireless communications trans- 
dynamically configures the operating parameters of system mitter (or transceiver), which is capable of communicating 
100 in accordance with the user preference information of with the system components via IR signals or RF signals 
the user profile corresponding to the determined entertain- 108'. Regardless of the control medium, system controller 
ment system user, and offers programming/entertainment 25 104 is configured to control each of the entertainment 
suggestions, and a host of additional value added features to system components of system 100, although it is understood 
enhance the user's enjoyment of system 100. In one that each of the components may be individually controlled 
embodiment, system controller 104 may be a computer with wireless I/O device 132. 

system incorporated with the teachings of the present As illustrated in FIG. 1, system 100 can be configured to 

invention, as will be discussed in further detail below. In 30 receive programming input from a wide variety of sources, 

another embodiment, system controller 104 may be a "set- In one embodiment, for example, system 100 receives 

top" box endowed with the necessary processing power and programming input from any or all of the following sources: 

incorporated with the teachings of the present invention. cable broadcast 124, satellite broadcast 126 (e.g., via a 

Regardless of the particular embodiment, system controller satellite dish), very high frequency (VHF) or ultra high 

104 may also be referred to as a "convergence system" 35 frequency (UHF) radio frequency communication of the 

designed to integrate the world of entertainment systems and broadcast networks 134 (e.g., via an aerial antenna), and/or 

computing platfomis to achieve the beneficial results dis- the telephone/computer network interface 128. It will be 

cussed in greater detail below. appreciated by those skilled in the art that each of the 

Although the present invention is described in the context sources may be tuned to dififerent channels, stations, 

of the exemplary embodiments presented in the figures, 40 numbers, etc. Further, it will be appreciated by those skilled 

based on the descriptions to follow, those skilled in the art in the art, that cable broadcast input 124, satellite broadcast 

will appreciate that the present invention is not Hmited to input 126 and VHF/UHF input 134 may beneficially receive 

these embodiments and may be practiced in a variety of input from digital broadcast programming and digital cable 

alternate embodiments. Accordingly, the innovative features programming. 

of the present invention may be practiced in a system of 45 In addition to programming input, system 100 is also 
greater or lesser complexity than that of the system depicted configured with a number of general purpose control outputs 
in FIG. 1. 130 which may be configured to control any number of 
As shown, FIG. 1 illustrates but one example of an devices. In one embodiment, for example, as system con- 
entertainment system incorporated with the teachings of the troller 104 configures system 100 to display a movie, it may 
present invention. In the illustrated embodiment, system 100 50 also dim the lights in the room to a predetermined level to 
includes television/monitor 102, video recorder/playback further enhance the viewing environment. Control circuitry 
device 106, DVD recorder/playback device 114 (DVD is which allows a computer system to control, for example, 
currently used as an acronym for digital video disk and also lighting, thermostat settings, and other household appliances 
digital versatile disk to reflect the ability of DVD technology are well known in the art and thus will not be described 
to be used for data other than video), audio/video tuner and 5S further. In another embodiment, system controller 104 ana- 
amplifier 110, audio playback/recorder device 122 and com- lyzes programming content and configures system 100 to 
pact disk player 112, all coupled to a common input/output take full advantage of the programming. For example, if a 
(I/O) bus 108. It is to be appreciated that the use of the television show is being broadcast in surround sound, sys- 
coramon I/O bus 108 is for case of explanation in the tem controller 104 determines that program is offered in 
diagram only, and that a number of alternative means of 60 surround sound and configures system 100 to display the 
routing input and output signals may be beneficially television show in surround sound. If the next show tele- 
employed. For example, audio input and output could be vised on the network is not broadcast in surround sound, 
routed with an appropriate number of independent audio system controller 104 determines this and configures system 
"patch" cables, video signals may be routed with indepen- 100 to display the television show in stereophonic or mono- 
dent coaxial cable, and control signals may be routed along 65 phonic sound, as appropriate, 

a two- wire serial line, or through infrared (IR) communica- Except for the incorporated teachings of the present 

tion signals or radio frequency (RF) communication signals. invention (to be more fully described below), system con- 
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troller 104 is intended to represent a broad category of a moderate volume; he prefers watching sports- type 
computer systems known in the art. An example of such a programming, no blocking is required, nor is any supple- 
computer system is a desktop computer system equipped mental programming requested. With respect to channel 7, 
with a high performance microprocessor(s), such as the Joe enjoys watching movies available on this channel, at low 
Pentium® processor. Pentium® Pro processor, or Pentium® 5 volume, and he wishes to block violent movies. With respect 
II processor manufactured by and commonly available from to channel 11, Joe enjoys watching this station for its news 
Intel Corporation of Santa Clara, Calif., or the Alpha® coverage, at moderate volume, without the need for 
processor manufactured by Digital Equipment Cbrporation blocking, and Joe desires a "windov/* to be displayed 00 the 
of Manard, Mass.; a number of audio and video input and television/monitor in which supplemental programming 
output peripherals/interfaces for receiving, digitizing and related to stock quotes are to be presented. In one 
compressing audio and video signals are also known in the embodiment, system controUer 104 retrieves specific stock 
art. It is to be appreciated that the housing size and design quotes customized to Joe's portfolio. In one implementation, 
for system controller 104 may be altered. aUowing it to system controller 104 retrieves the specific stock quotes 
better visually fit into system 100. from a predetermined world wide web site on the Internet 

It is also to be appreciated that the several entertainment 55 via telephone/network interface 128. In an alternate 

system components depicted in FIG. 1 can be beneficially implementation, system controller 104 retrieves general 

combined. By way of example, system controller 104 could stock quote information from one of the broadcast network 

be integrated into television/monitor 102. DVD 114. or television channels. One skilled in the art will appreciate that 

audio/video tuner and amplifier 110. in one embodiment, user profile database 800 may be stored 

Turning now to FIGS. 2 through 4. flow charts illustrating 20 locally in a storage medium found in system controller 104, 

one embodiment of the method steps of the present inven- while in alternate embodiments user profile database 800 

tion for automatically determining which of a plurality of may be stored remotely and accessed by system controller 

users is currently using the system, and automatically con- 104 through one of the many input ports of system controller 

figuring the system in accordance with user preference 104. 

information of the user profile is shown. For ease of 25 By way of additional examples, user profile database 800 
explanation, and not limitation, the method of FIGS. 2 includes infqrmationjnaicating Joe User's preferred corn- 
through 4 will be developed in the context of an example puter settings, including preferred types of Internet siSs-, 
implementation, wherein a user first begins using system (e.g.,'Game^~^Sports, and 'Fi^ as well as preferred" 
100, step 202. It is to be appreciated that system 100 softwaTer^ppllcations (e.g., a clock and a birthday reminder 
provides a number of alternate means by which system 100 30 apphcation). User profile database 800 also includes infor- 
may be activated. In one embodiment, the user simply uses mation indicating Joe User's preferred -audio cooJponent 
wireless I/O device 132 to begin watching television 102. In settings,- including preferred. radio stations and correspond- 
one embodiment, the user is "surfing" the Internet via ing:music types, is^ well as preferred listening volumes. In 
system controller 104 and a modem (not shown) coupled to addition, user profile information may be beneficially used 
telephone/network communications I/O 128. Regardless of 35 to tailor-advertjsing to the current user of the system 100. In 
the means by which the user activates system 100. system one embodiment, for example, as the programming infor- 
controller 104 determines which user of a plurality of known mation is made available to system controller 104, a wide 
system users is currently using system 100, step 204. The variety of advertising segments may be downloaded which 
method by which system controller 104 determines which conform to the user profiles stored in a particular entertain- 
user of a plurality of users is currently using system 100 is 40 ment system. Accordingly, if system controller 104 deter- 
described more fully below. mines that a child is using entertainment system 100, it may 
Having determined which user of a plurality of users is restrict the advertising to breakfast cereal's and toys, 
currently using system 100 in step 204, system controller whereas if the current user is an adult system controller may 
104 dynamically configures system configuration settings of promote advertising for automobiles and home appliances, 
system 100 in accordance with the user preference informa- 45 In another embodiment, system controller 104 may develop 
tion found in the user profile corresponding to the identified a customized news program, actively accumulating news 
r^user, step 206. As\ described -in -more- detail below, this.::^ stories that are particularly relevant or of particular interest 
I configuration-can be-basedrat"least"in part; on"the user's to the current system user from any of the plurality of 
I preferred^stem access times. That is"^^^ programming sources identified above. 
/ to;use the system or _h^ the system perform an action on 50:, It is to be appreciated that a wide range of configurable 
} his behalf, such as record a program.^ options can be monitored and stored in user profile database 
^ — " Referring to FIG. 8, depicted therein is one example of 800. In addition to those illustrated in FIG. 8, additional user 
user profile database 800. In the illustrated embodiment of preferences which may be stored in user profile database 800 
FIG. 8, user profile database 800 contains information (user include video controls such as sharpness, contrast, and 
preference infomiiaiion) associated with each of the different 55 brightness, audio controls such as surround sound process- 
media supported in system 100. For example, in the illus- ing types (including Dolby™ Surround, Dolby™ Digital, 
trated embodiment of FIG. 8, user profile database 800 Dolby™ Surround Pro Logic, Dolby™ 3 Stereo, and 
includes user preference information related to a television/ THX™), various surround sound processing modes 
monitor, a personal computer and audio components. As (including both number of channels and type of sound 
depicted, for television/monitor 102, user5profile?database-60 environment to emulate, such as concert hall, rock concert, 
^800-tracks user pj^feh«l-c&annels,:v gehre\ movie theater, etc.), stereophonic mode, monophonic mode, 
information, whether to block content information. Ind closed captioning on/off, and preferred display layouts (e.g., 
whether supplemental programming is requested" witff" a window sizes and locations). Additional^eferencc infor— 
particular channelMn the illustrated embodiment, for matioa may also be stored in user profile database 800^^ 
example, user profile database 800 includes a profile for the 65 including top ten favorite shows, most frequently watcbedA 
fictitious "Joe User". As illustrated, Joe User's favorite listened to sourc6(s), most frequently watched/listened to- 
television channel is channel 2, which he enjoys viewing at channel(s)/station(s) per source, typical watching/listening 1 
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periods, favorite genre(s), favorite comraercial(s), favorite present invention would display only the programming 

actor(s)/actress(es). For example, in one embodiment, sys- options available during the 6:00 pm to 9:00 pm time period, 

tem controller 104 determines which commercials a user even if the grid were to be displayed at 10:00 am. 

favors by empirically recognizing which commercials get In one embodiment of the present invention, selection of 

muted, or which commercials are interrupted (e.g., with a 5 variotis programs can be made via the television schedule 

change of channel). In another embodiment, system con- grid. In this embodiment, a user can select a particular 

troller 104 may determine which commercials are preferred portion of the grid by moving a cursor across the grid to a 

by a particular user by eliciting feedback from the user cell in the grid that contains the title of the program to be 

whether the user liked the commercial, the commercial selected and then "clicking" the mouse button while the 

genre, etc. (e.g., through the use of an on screen prompt). In cursor is within the cell. System controller 104 can then ask 

one embodiment, these configiirable options for audio and the user whether the selected program is to be watched or 

video components are stored in user profile database 800 and recorded and display or record the program as requested by 

referenced according to the media source of the signal (e.g., the user. 

satellite broadcast). By way of example, the user's preferred Returning to the example implementation of FIG. 2, in 
video and audio settings may differ based on the source of ^5 parallel to configuring the system configuration of system 
a signal, such as the surround sound processing mode 100 in step 206, system controller 104 continuously moni- 
preferences of "concert haU" for one audio station, "rock torstheuserinteraction with system 100 to update and refine 
concert" for a second audio station, and "movie theater" for the user preference information stored in user profile data- 
one of the satellite channels. base 800 in step 210. In particular, system controller 104 

In one embodiment of the present invention, user profile 20 monitors and logs each of the user inputs received by the 

database 800 also stores default configuration options for entertainment system (e.g., volume, color, supplemental 

each component. For example, a particular volume level, programming, time logged on a particular web page, etc.) 

contrast setting, brightness setting, etc. for television/ and updates the user preference information found in the 

monitor 102 is stored and used by system controller 104 in appropriate records of the user profile, 

the event different channel-specific preferences are not 25 It is to be appreciated that, in order to accurately monitor 

stored in user profile database 800. By way of another and log user inputs, system controller 104 needs to be made 

example, a particular volume level and station setting for aware of the user inputs. In one embodiment, input signals 

audio/video tuner and amplifier 110 is stored and used by (e.g., channel/station changes, volume changes, web page 

system controller 104 in the event more specific preferences addresses, device programming inputs, etc.) are input to 

are not stored in user profile database 800. 30 system 100 via system controller 104, which in turn for- 

In one embodiment of the present invention, system wards control signals to the appropriate components to 
controller 104 also provides a television schedule grid which perform the desired function. In an alternate embodiment, 
displays the current channel selections for a predetermined inputs could be provided to different componenLs of system 
period of time (e.g., the next two hours, week, or several 100 directly without going through system controller 104. In 
weeks). The current program scheduling to be displayed is 35 this embodiment, system controller 104 could receive con- 
available from a programming database, as discussed in trol signals from the different components which identify the 
more detail below with reference to FIG. 9. The display of user inputs. Alternatively, in this embodiment system con- 
this television schedule grid is a configurable option which troller 104 could passively monitor wireless signals pro- 
can vary from user to user based on the user's preference. In vided to various components of system 100, such as via 
one embodiment, the television schedule grid displays only 40 wireless I/O device 132, in order to identify user inputs, 
those channels which user profile database 800 indicates the Once system 100 has been configured in accordance with 
current user watches. Additionally, in one embodiment the the user preference information found in user profile data- 
ordering of the- channeir^on^ tHe television scheclulexgrid base 800, system controller 104 scans the programming 
varies^based on the user's preference .Un this embodiment, information found in a program database to identify pro- 
user profile database '800 inaintains a record of th e tim e a 45 grams which may be of particular interest to the user, based 
use^spends 'watching each tislevision channel. Then, when on the user profile, in step 208. The method in which system 
system controller 104 receives a-request ta view the teievi- controller 104 provides appropriate programming sugges- 
sion-schedule 'grid (e.g., via the user's remote control) it tions will be described in further detail below. In one 
displays the channels in the grid in the order of most embodiment, the program database is part of system con- 
frequently watched to least frequently watched. In an alter- 50 troller 104, and is updated periodically by accessing a 
nate embodiment, the television schedule grid displays the remote server (not shown) via telephone/network commu- 
channels in the grid based on the genre of programming nications 128 or via other mediums such as distributed 
available during the displayed time period. For example, diskettes or CD ROMs, a vertical blanking interval (VBI) of 
channel 2 may be Joe User's favorite channel, but if channel an analog video signal, or an additional data stream corre- 
8 is airing a football game while channel 2 is airing a 55 sponding to a digital video signal (e.g., from a satellite 
documentary on the history of knitting (not high on the list system). In an alternate embodiment, the program database 
of Joe User's genre preferences), system controller 104 will is located on a remote server (not shown), and system 
display channel 8 before channel 2. controller 104 accesses the remote server when necessary. 

According to another embodiment of the present One example of a program database, suitable for use in the 

invention, the television schedule grid displays the program- 60 present invention, is depicted in FIG. 9. In the illustrated 

ming options available only during a particular time period embodiment of FIG. 9, program database 900 provides 

(s) of the day based on the uscr's_ prefer red systen? access programming information corresponding to various media 

times^ This tinae period is-the time period, ^identified by (cable, RF broadcast, satellite, audio programming, etc.), 

system controller 104 based on user profile database 800,1 channels available in each medium, program time slots, and 

dunj3g which the useY most frequently watches television. 65 the genre of the program in each time slot. 'ITiis information 

For example, a user may typically watch television only is then available for each day of the week 

between 6:00 pm and 9:00 pm. Thus, in this embodiment the (Monday^unday), and for each day of the month (1-31), as 
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appropriate. For ease of explanation, program database 900 program genre of the television channel currently being 

is depicted as a three-dimensional array, however, program viewed. In other embodiments, this supplemental informa- 

database 900 could be implemented using any of a wide tion may be provided in the broadcast itself as Intercast*^" 

variety of conventional data structures. information, or in the VBI, or using other enhanced televi- 

It is to be appreciated that additional information (not 5 sion data mechanisms, 

shown) can also be stored for the various channels in To generate the metric, in one embodiment of the present 

program database 900. This additional information includes invention, each of the configurable options is given a dif- 

the length of the program, a program description/synopsis, ferent predetermined weight and the weighted values are 

actors/actresses, director, date of first airing or release, added together. By way of example, the television channel 

program genre, channel call-sign, rating, critique, etc. being viewed may be given a higher weight than the volume 

Returning now to FIG. 2, having provided programming of Ihe channel. This sum of weighted values is compared to 

suggestions, as appropriate in step 208, system controller ^ predetermined value and, if the sum exceeds the prede- 

104 continues to monitor user interaction with system 100 termined value, then the system controller 104 considers a 

until system controller 104 detects a new user, step 220. In "^^f^^ found. In one embodiment, the predetermined 

the illustrated embodiment, system controUer 104 continues ,5 weights are dynamic, alio wmg the weight for a particular 

to monitor user interaction with system 100 and determine °P^\^" to change as the duration of that option remains 

. I. ^«*«^f«^ 1 ftn ,v t,.,«„^ ^ff unchanged. For example, the weight of the television chan- 

whether a new user is detected until system 100 is turned off. ^.^^^^ ^^^^ | ^^^^^^^ 

HG. 3 lUustrates the steps followed by system controller ^mained unchanged for a few minutes, indicating that a user 

104 in determining which of a pluraUly of system users is is actually watching that channel, rather than if the channel 

currently using system 100, in accordance with one embodi- 20 changes every few seconds, indicating that a user is simply 

ment of the present invention. In particular, FIG. 3 illustrates "flipping" through channels. That is to say, the weight given 

steps 204 and 220 of FIG. 2 in more detail, in accordance to the different configurable options is determined empiri- 

with one embodiment of the present invention. As depicted, cally over time, allowing system controller 104 to improve 

the method begins with system controller 104 monitoring the accuracy of its ability to quickly identify which user is 

user interaction with system 100 and checking current 25 currently using system 100. 

''system settings, step 302. This monitored user information In one embodiment of the present invention, the user is 

is stored in a behavior log, as discussed in more detail below. prompted for verification of the match in step 306 by system 

In step 304, system controller 104 compares the information controller 104. For example, system controller 104 may 

contained in the behavior log as well as the current system provide a window on tele vision/moni tor 102 wherein a 

settings with user preference information for at least a subset 30 n™ber of pictures of possible system users are displayed, 

of the plurality of^entertainmeat systein^ users. In one wherein the first picture displayed is that which system 
embodiment, the pluralitypf i^^^profileslxe stored locally,^ controller 104 has identified as the most likely system user, 

in system 100, and the entire user profile is used to determine requesting that the user aflirmatively respond (e.g., via 

which user is using the entertainment system. In an alternate remote control or voice command) when their picture is 

embodiment, system controller 104 may load into a memory 35 displayed; or alternatively, system controller 104 may pro- 

a select subset of user preference information for a first vide an audio prompt in the form of a question, e.g., "Is that 

subset of the plurality of entertainment system users, and, if you, Joe?". If the match is verified as being accurate, then 

a match is not found, loads a subset of user preference system controller 104 proceeds to configure the system in 

information from a subsequent subset of the plurality of step 308. Otherwise, system controller 104 returns to step 

entertainment system user profiles until a match is found. 40 to continue monitoring user interaction with system 
I nfomiation available on the known system users" is eon- 

tained in T user profile database (e.g., user profile database In one embodiment of the present invention, system 

800) which, may reside locally within system 100, ormay controller 104 allows the users to initially "train" the system 

reside at remote location. In one implementation, system with specific user preferences. This training allows the users 

controller 104 uses only that information in the behavior log 45 to initially select some, or all, of their preferences. In one 

which has been stored since the later of system controller implementation, this training is through a direct input of 

104 last being turned on and system controller 104 last specific options such as preferred channels, volume settings, 

identifying a particular user. In step 306, system controller program genre, etc. In an alternate implementation, the 

104 identifies whether the information of the behavior log training of the system is done indirectly via an on-screen 

matches that of the data for any of the known system users. 50 queslionnaire(s), wherein the user is asked to select from a 

In one embodiment, system controller 104 calculates a user list of program genre (science fiction, sports, documentaries, 

metric for the information in the behavior log and the current etc.) that the user enjoys watching. System controller 104 

system settings as well as for each of the known system then translates the responses to the queslionnaire(s) to 
users. If there is greater:thao a- predetermined-probability^:^ different configuration options available in system 100. 

that Jhe infofmation in the behavior log matches the user \ 55 In one embodiment of the present invention, system 

profile of one of the known users, system controller 104v controller 104 uses a pre-programmed default setting until a 

determines thai a match has beeu made and, in step 308^ \ user match is foimd in step 304. In aa alternate embodiment, 
configures system 100 in accordance with the user prefer-^ system controller 104 uses "conservative" (e.g., low volume 

ence information of the user profile database 800.-^ settings, display only non-blocked television channels, etc.) 

In one embodiment, tbe user metric takes in to account the-. 60 user preference options stored in user profile database 800 
current settings in system 100 for each user configurable" until a user match is found. For example, if parental controls 

option ^zs stored in user, profile, database 800, such as are selected to block out several channels for one user but 

television channel, current volume setting, current audio- not for the other users, system controller 104 uses those 

station, prograna genre, etc. It is to be appreciated that in parent controls as the default preferences until a user match 

order to identify some information, such as program genre, 65 is found. 

system controller 104 may need to access program database In alternate embodiments of the present invention, differ- 

900 of FIG. 9 to identify which program and thus the ent mechanisms may be beneficially employed to identify 
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the current user of system 100 other than that described title). Given a particular search request, system controller 

above. For example, in one embodiment the user of system 104 searches the programming information each lime it 

100 speaks into a microphone of system 100 (e.g., to activate receives updated programming information (via an on-line 

system 100). System controller 104 compares the audio service, diskette, etc. as discussed above), and prompts the 

input from the user to pre-slored audio samples from the 5 user with the found program information in step 402, The 

plurality of possible users and identifies which of the pre- user is then able to select viewing and/or recording of the 

stored samples is closest to the audio input to identify the program. 

user. One example of suitable audio recognition software is If, however, the user elects to forego the suggested 
SpeakerKey, commonly available from ITT Industries of programming in step 404, system controller 104 may then 
Fort Wayne, Ind. Another suitable audio recognition devel- jq prompt the user with the option of recording one of the 
opment software is Speech Print ID, commonly available suggested programs in step 408, If the user elects to record 
from Voice Print Systems of Dallas, Tex, In another alternate one of the program suggestions, system controller 104 
embodiment, a video image of the user of system 100 is configures system 100 to record the program selection to any 
scanned using one or more video cameras of system 100. one of the available recording media. In one embodiment. 
System controller 104 compares the scanned image of the ^5 for example, system controller 104 may configure video 
user to pre-stored visual scans of the plurality of possible recorder/playback device 106 with the requisite information 
users and identifies which of the pre-scanned images is necessary (date, channel, start time, end time, etc.) to record 
closest to the scanned image of the current user to identify the program on video tape. In an alternate embodiment, 
the user. One example of suitable video recognition software system controller 104 may record the program selection on 
is True Face CyberWatch, commonly available from Miros 20 ^ mass storage device which is part of system controller 104 
Inc., of Wellesley, Mass. itself (see, for example, FIG. 6 below). If, however, the user 
Having determined which user of a plurality of entertain- elects to forego recording any of the program suggestions 
ment system users is currently using system 100, system made in step 410, system controller simply continues to 
controller 104, in one embodiment, presents the user with a monitor and update user preferences, in accordance with 
number of programming suggestions which most closely 25 2. Although presented in the context of a video 
align with the user profile of the particular user, step 208 of broadcast, one skilled in the art will appreciate that the 
FIG. 2. FIG. 4 illustrates the method steps followed by foregoing is equally applicable to each of the plurality of 
system controller 104 to identify programming which might programming input described earlier, 
be of particular interest to the user according to one embodi- In one embodiment of the present invention, system 
ment of the present invention. System controller 104 first 3Q controller 104 repeats the steps of FIG. 4 each time a new 
accesses a program database searching for keywords which user is detected, thereby providing cunent programming 
match user profile preferences, step 400. That is, in accor- suggestions to the new user, as discussed above with rcfer- 
dance with the teachings of the present invention, system ence to FIG. 2. In addition, in one embodiment of the present 
controller 104 accesses a program database, such as program invention, system controller 104 also repeats the steps of 
database 900, and searches through the available program 35 FIG. 4 periodically. This allows new suggestions to be 
information for keywords that match genre information, for pnDvided to the user. In an alternate embodiment, system 
example, contained in the user profile of the current user. In controller 104 may provide programming suggestions to a 
the illustrated embodiment of FIG. 4, having accessed user wellin advance (e.g., a couple of days or weeks), with 
program database 900, system controller 104 determines options for issuing reminder prompts, to record the program, 
from the available programming information all programs 40 or to forego further prompts of the program. In another 
which match the user's preferences for programming genre embodiment, rather than waiting for a prompt from the user, 
as found in user profile database 800. For example, if Joe system controller 104 may automatically provide a custom- 
User appears from his user profile to be a fan of the ized programming guide tailored to the user profile of the 
University of Michigan football team, system controller 104 current user. 

searches through program database 900 for University of 45 Having determined which user of a plurality of entertain- 

Michigan football games. If none are found, system con- ment system users is currently using system 100, system 

troUer 104 may preferably default to sporting events in controller 104, in one embodiment, determines whether 

general, previous program recording habits are soon to be broken. 

Haying developed-a-list of programming suggestio^in^ FIG. 5 illustrates the method steps followed by system 
step 400, system controller 104 prompts the system, user,-in ^50 controller 104 to detennioe whether previous recording 

an interactive pop-up"Wihamv;^m habits are about to be broken. 

suggestions, step^02, T^e u^r may select one Of- the Id carrying out the steps of FIG. 5, system controller 104 
suggested programming options through, for example, wire-1 relies on the existence of a record of the user's program 
less I/O device 132, or elect to forego the suggestion and recording habits. In the illustrated embodiment, this record 
continue to watch the program on the current channel, step 55 is maintained in a behavior log, such as:bchl gi6ii k)^^7^4 of 
404. If the user selects one of the suggestions in the FIG. 7 discussed in more detail below. Each time a user 
interactive pop-up window in step 404. system controller either records from a programming source or programs a 
104 configures system 100 to allow the user to view the recording device to record from a programming source at a 
chosen program, in accordance with the user profile, step future time, system controller 104 updates the behavior log 
406. 60 with the programming source, the channel the programming 
In one embodiment of the present invention, user profile source is tuned to, the time, and the duration of the record- 
database 800 also includes storage for user-defined requests, ing. System controller 104 also relies on a current pro- 
System controller 104 allows individual users to input grammed recording list. In the illustrated embodiment, sys- 
requests for particular suggestions. These requests can be for tern controller 104 generates the current programmed 
specific titles of shows/movies or keywords, the request may 65 recording list from the behavior log by searching the log for 
include wildcards (e.g., any shows with "star" in the title), entries for recordings which indicate a record time later than 
and can also be negative (e.g., no shows with "star" in the the current time. Alternatively, the programmable recording 
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list could be maintained separate bom the behavior log, or also repeats the steps of FIG. 5 periodically, at either regular 

could be provided to system controller 104 by the recording or irregular intervals. 

device itself. "niming now to FIG. 6, a block diagram is presented 

.SystempTOnUGller lW^fiist-^ea^ illustrating an example system controller incorporated with 
identify^tiine-periods-when source channels~hive~bcen 5 the teachings of the present invention. In one 

recorded^-step-SOS: In the iUustrated embodiment, system unplementation system controller 600 may be used as 

controller 104 identifies each time period and the corre- *y^/«?. controller 104 of FIG^ 1. In the illustrated 

spending source and channel from which the user has «°>bod«Jient, system controller 600 mcludes processor 602 

r^orded a program within a previous period of lime. In one and cache memory 604 coupled to each other as shown, 
embodiment, this previous period is the three months pre- 10 Additionally systein comroUer 600 mclud^^^ ^i^h Perfor- 

ceding the current time. However, alternate embodiments """^ '"''"1^°?,^ 'f ^L'T ^^^^ k I' 

could use longer or shorter preceding periods. "'f '^^^f 8* ~"P'^ P^°AT' 

- .0 r performance I/O bus 606, whereas I/O bus bridge 612 

System controller 104 then identifies patterns of recording couples high performance I/O bus 606 to standard I/O bus 

behavior corresponding to each of the source channels, step ^qS. Coupled to high performance I/O bus 606 are network/ 

510. System controller 104 can be programmed to identify communication interface 624, system memory 614, audio/ 

any of a wide variety of patterns, such as recording the same ^^^^ -^^^^^^^ ^^ard 630 and video memory 616. In turn, 

time pcnod (e.g., 1:30 pm to 2:00 pm, or 6:00 am to 7:00 ^^^^^y device 618 is coupled to video memory 616. In one 

am) of a particular channel every day for at least a certain embodiment, display device 618 is television 102 of FIG. 1. 

number (e.g., two) of immediately preceding days. Or Coupled to standard 1/0 bus 608 are mass storage device 620 

alternatively the same time period for each of at least x out keyboard and pointing device 622, and I/O ports 626. As 

of y immediately preceding days (e.g., three out of five). Or illustrated, wireless communications interface 628 is 

alternatively the same time period each week (e.g., 7:00 pm coupled to I/O port 626. In one embodiment, wireless 

to 8:00 pm every Sunday). It is to be appreciated that a wide communications interface 628 is an IR transceiver for 

variety of additional patterns can also be identified within receiving IR signals from and sending IR signals to the 

the spirit and scope of the present invention. components of system 100. In one embodiment, wireless 

Once the patterns are identified, system controller 104 communications interface 628 is an RF transceiver for 

compares the identified patterns to the current programmed receiving RF signals from and sending RF signals to the 

recording list, step 515, and checks whether there are components of system 100. 

patterns identified which are about to be broken, step 520. A 3^ in one embodiment of the system controUer 600, key- 
pattern is about to be broken if there is no entry in the board and pointing device arc coupled to standard I/O bus 
recording list which indicates that the next logical recording 6O8 with a serial communication interface cable, while in 
time, according to the pattern, is going to be recorded. Thus, alternate embodiments it may be communicatively coupled 
if the pattern indicates that a particular channel is typically with an infrared (IR) interface or a radio-frequency (RF) 
recorded 5:00 pm to 5:30 pm every day, but there is no interface. 

indication in the record Ust that that channel will be recorded ^it^ continued reference to FIG, 6, elements 602-630 

5:00 pm to 5:30 pm tomorrow, then the pattern is potentiaUy perform their conventional functions as known in the art. In 

about to be broken. System controUer 104 will go a prede- particular, network/communication interface 624 is used to 

termined period of time into the future to determine whether p^vide communication between system 600 and any of a 

the patterns are about to be broken. This penod of time could ^ide range of conventional networks, such as Ethernet, 

be one day, one week, one month, etc. In one inriplementa- token ring, the Internet, etc. Similariy, audio/video interface 

tion the period of time into the future is dependent on the board 630 is used to receive broadcast communications from 

pattern itself. For example, system controller 104 may go , ^-^^ conventional broadcast media such as 

two days into the future for a pattern that indicates daily j^p broadcasts, satelUte broadcasts, cable broadcasts, etc. 

recordmg, and may go one week mto the future for a pattern ^^^^^^^ ^^vice 620 is used to provide permanent 

that indicates weekly recording. ^.j^rage for the data and programming instructions to imple- 

If none of the patterns are potentially about to be broken, ment the above described functions, whereas system 

then no further actions are taken by system controller 104 at memory 614 is used to provide temporary storage for the 

this time. However, if there is a pattern which is potentially data and programming instructions when executed by pro- 
about to be broken, then system controller 104 either 50 cessor 602. I/O ports 626 are one or more serial and/or 

prompts the user as to whether the user wants to record the parallel communication ports used to provide communica- 

channcl at the time indicated by the pattern, or alternatively tion between additional peripheral devices which may be 

automatically programs the device to record, step 525. coupled to hardware system 600. Collectively, the elements 

System controller 104 can also access a programming coupled of system controller 600 are intended to represent a 
database, such as database 714 of FIG. 7, to identify what 55 broad category of hardware systems, including but not 

program will actually be broadcast at the time the pattern limited to general purpose computer systems based on the 

indicates, and thus provide the user with a name of the Pentium® processor, the Pentium® Pro processor, or the 

program rather than merely a channel number. In one Pentium® II processor commonly available from Intel Cor- 

implementation, if the user responds to a prompt indicating poration of Santa Qara, Calif. 

he or she does want to record the program, then system h is to be appreciated that various components of system 
controUer 104 programs a recording device, such as video controUer 600 may be rearranged. For example, cache 604 
recorder/playback device 106, ^ay be on-chip with processor 602. Alternatively, cache 604 
In one embodiment of the present invention, system and processor 602 may be packed together as a "processor 
controUer 104 repeats the steps of FIG. 5 each time a new module", with processor 602 being referred to as the "pro- 
user is detected, thereby checking for broken program 65 cessor core". Furthermore, mass storage device 620, key- 
recording habits for each new user. AdditionaUy, in one board and pointing device 622, and/or display device 618 
embodiment of the present invention, system controller 104 and video memory 616 may not be included in system 
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controller 600. Additionally, the peripheral devices shown wbich^channel/statibn was watched/listened to~by~which 
coupled to standard I/O bus 608 may, in alternate usere, during which time periods of each day. the time 
embodiments, be coupled to high performance I/O bus 606; increments for the time periods may vary, reasonably rang- 
in addition, in some implementations only a single bus may ing up lo^ five minutes. Additionally; inTBe^iniistrated 
exist with the components of system controller 600 being 5 embodiment, system control agent 704 accesses program- 
coupled to the single bus. Furthermore, additional compo- ming daTabase 71410 identify, for each tiine period recorded 
nems may be mcluded in sy.slem controller 600, such as fora user in behavior log 724, which program was watched? 
additional processors, storage devices or memories. listeneaT^by "the user. In:kltemate embodiments, additional 
In one embodiment, the innovative features of the present information is also maintained in behavior log 724 by 
invention discussed above may be implemented as a series jq system control agent 704. This additional information can 
of software routmes run by system controUer 600 of FIG. 6. -^^i^^^ ^hich Intercast™ data, if any. was viewed, changes 
These software routines run a plurality or senes of instruc- volume such as decreases or muting, which programs 
tions to be executed by a processor such as processor 602 ^^re recorded, which programming sources were recorded 
in system controller 600. Initially, the senes of mstructions ^^at times, which programs were suggested by system 
are stored on a storage device, such as mass storage device ,5 controller 104 and whether or not the suggested programs 
620. It IS to be appreciated that the senes of instruction may .^ere watched, which web pages were accessed and both 
be stored on any conventional storage device, such as a ^[,en and bow long they were accessed, which links were 
diskette, CD ROM, magnetic tape, DVD, laser disk, ROM, ^hi^h web pages, etc. 
flash memory, etc. It is also to be appreciated that the series n j- . ,^ j. 
of instruction need not be stored locally, and could be ,„ . Additionally, according to one cmbodinaent of the present 
received from a remote storage device, such as a server on ^y*'^-" ''g^nt 704 penodically transmits a 
a network, via network/communication interface 624. The .f,.^^^ behavior log to a remote server for data 
instructions are copied from the storage device, such as mass P«T°ses. In this embodiment, system control 
storage device 620, into system memory 214 and then '=,^ request demographic information from each 
accessed and executed by processor^ 602. In one „ '° be transmitted with the behavior log to allow for 
embodiment, these software routines are written in the C++ " better analysis of the log information contained m the 
programming language. It is to be appreciated, however, that ^ 

these routines may be implemented in any of a wide variety System control agent 704 also receives event input stream 

of programming languages. In alternate embodiments, the "^^l which identifies the user inputs to the various compo- 

present invention may be implemented in discrete hardware 33 "^"^ ^f system 100. As discussed above, these user inputs 

or firmware. For example, an application specific integrated ^ ^^^^ directly to system control agent 704 by the 

circuit (ASIC) could be programmed with the above components or system 100, or may be received 

described functions of the present invention. indirectly from wireless signals transmitted to the compo- 

HG, 7 is a block diagram illustrating the software ele- ^X*^^™ 

ments according to one embodiment of the present inven- 35 Basic input/output system (BIOS) 720 provides an inter- 

tion. In particular software architecture 700 is shown com- face between operating system 718 and the various input/ 

prising a system controller application 702, system control output (I/O) devices coupled to the hardware system. Oper- 

agent 704 with associated user profile database 716 and ^ting system 718 is a software service which provides an 

program information database 714, and an operating system interface between BIOS 720 and system control agent 704 as 

718 with associated drivers. In particular, system controller 40 software applications, if any, being executed by 

application 702 interfaces with system control agent 704 and system controller 104. Operating system 718 provides an 

provides the user interface for system controller 104 of FIG. interface, such as a graphical user interface (GUI), between 

1. the user and the system controller. According to one embodi- 

System control agent 704 includes user detection module ^^^^ ^f the present invention, operating system 718 is the 
706, suggestion module 708, usage monitor 710, customi- 45 Windows''" 95 operating system, available fi-om Microsoft 
zation module 712, and program recording module 730. As Corporation of Redmond, Wash. However, it is to be appre- 
illustrated, system control agent 704 is coupled to and able ^^^^^^ ^^^^ present invention may be used with any other 
to obtain information from user profile database 716, pro- conventional operating system, such as other versions of 
gram information database 714, and behavior log 724. User Microsoft Windows^" (for example, Windows'^" 3.0, Win- 
detection module 706 performs the steps of determining 50 ^o^s'^" 3.1, Windows^" NT, or Windows™ CE), Microsoft 
which of a plurality of system users is currently using system ^^^^ ^^^2' available from International Business Machines 
100 as described above. Suggestion module 708 performs Corporation of Armonk, N.Y., the Apple Macintosh Oper- 
the steps of identifying programming which might be of ating System, available from Apple Computer Incorporated 
interest to a user as described above. Usage monitor 710 Cupertino, Calif., the NeXTSTEP® operating system 
monitors the user inputs and current system settings and 55 available from Apple Computer Incorporated, or the UNIX 
records the information in records of user profile database operating systein, available from Santa Cruz Operations of 
716. Customization module 712 controls the setting of the ^^°^a Cruz, Calif. 

various configurable options in accordance with the prefer- In the discussions above, several examples of config- 

ences of the identified user as discussed above. Program urable options are given in describing the operation of the 

recording module 730 performs the steps of identifying 60 present invention. It is to be appreciated that these are only 

patterns of recording behavior and prompting a user or examples of the options which can be used with the present 

automatically programming certain programs as described invention and that a wide range of options for the compo- 

above. nents of FIG. 1 can be automatically configured in accor- 

Behavior log 724 is a storage for log information detailing dance with the present invention, 

the^usage of system 100. In the illustrated embodiment, 65 Also in the discussions above, several references are made 
system control agent maintains records in behavior log 724:> to prompting a user for input. It is to be appreciated that 

for each^mponentofsystem 100 detailing, as-appropriate, alternate embodiments may not include these prompting and 



08/03/2004, EAST version: 1.4.1 



5,977,964 

17 18 

that system controller 104 of FIG. 1 can automatically prompting a user as to whether the user wishes to record 

perform various functions without prompting. By way of the source during the first time period, 

example, if system controller 104 identifies a particular 2. The method of claim 1, further comprising: 

program which may be of interest to a particular user, system providing a viewing guide which indicates television 

controller 104 can record the program without prompting the 5 viewing options available to a user; and 

wherein the automatically configuring comprises auto- 
It is also to be appreciated that although the discussions matically presenting the television viewing options in 
above discuss taking various actions for the current system viewing guide in accordance with the user profile, 
user, the present invention can also automatically take 3, x^e method of claim 2, wherein the providing com- 
aciions on behalf of users not currently using the system. By 10 p^ses displaying the viewing guide to the user, 
way of example, in one embodiment system controller 104 4 j^^ method of claim 1, wherein two of the pluraUty of 
of FIG. 1 identifies a program(s) which may be of interest to corresponding time periods comprise a same period of time 
a user(s) other than the current user and automatically oq consecutive days. 

records that program. Subsequently, the user for which the 5, xhe method of claim 1, wherein the automatically 

program was recorded can be notified of the recording the 35 configuring comprises providing a viewing guide which 

next time the user is using the system 100. indicates television viewing options that are available to a 

In one embodiment of the present invention, various user only during a period of time indicated by the user 

automatically configured options discussed above can be profile as being when the user is likely to be viewing 

viewed and modified by users. In this embodiment, users are programming. 

able to access their preferences on user profile database 800 20 g machine- readable medium having stored thereon a 

of FIG. 8 and add to, subtract from, and/or modify their plurahty of instructions, designed to be executed by a 

recorded preferences. processor, for implementing a function to: 

.r:11biis,-the-present-invention-automatically-confi^^es^ update a user profile corresponding to a user based at least 

system-based on-a-user's monitored systcng interaction and in part on monitored user interaction with a system; 

pr'cM sysi^m-:^cccss tim^es. As d^cusscd above, the ^5 identify preferred system access times of the user based at 

present mveritiQn advantageously identifies preferred sy^em j^^j ^ on the user profile; 

access' times of a user and automatically configures the' ^ , . « * u j *i *• 

■ -.iT - J ru »• ~ u J* * *u ~' automatically configure the system based at least ui part 

system based on these times.l In one embodiment, this *u ci j » r j T 

system configuration includes advantageously identifying a °° P'^^'^ * P^^^^^'*'' ^y^'^"" 

o ^ .f o access times* 

pattern of program recording which is about to be broken ^" ' 

and either notifying the user of the program about to break ^ P>"^^>^ty corresponding time periods during 

the pattern or automatically recording the program. ^^i^*^ ^ programmmg device is recordmg a source; 

While the method and apparatus of the present invention idtniify that the recording device has not been pro- 
has been described in terms of the above illustrated grammed to record the source dunng a first time penod 
embodiments, those skilled in the art wiU recognize that the ^^ich corresponds to the plurality of corresponding 
invention is not limited to the embodiments so described. periods; and 

The present invention can be practiced with modification prompt a user as to whether the user wishes to record the 

and alteration within the spirit and scope of the appended source during the first time period, 

claims. For example, although depicted as separate 7. The machine-readable medium of claim 6, wherein the 

components, any number of the components of system 100 fiinction is further to: 

may be incorporated into multipurpose devices (e.g., a provide a viewing guide which indicates television view- 

television/monitorA^ideo cassette recorder/playback device). ing options available to a user; and 

Further, system controller 104 may well be incorporated into wherein the automatically configuring comprises auto- 

any of the system components, and may not include all of the matically presenting the television viewing options in 

elements of FIG. 6, or may, alternatively, include additional the viewing guide in accordance with the user profile, 

elements. Accordingly, the description is to be regarded as 8. The machine-readable medium of claim 7, wherein the 

illustrative instead of restrictive on the present invention. providing comprises displaying the viewing guide to the 

Thus, a method and apparatus for automatically config- user, 
uring a system based on a user's monitored system interac- 9. The machine-readable medium of claim 6, wherein two 
tion and preferred system access times has been described. of the pluirality of corresponding time periods comprise a 
We claim: same period of time on two consecutive days. 
1. A method comprising: 10. The machine-readable medium of claim 6, wherein 
updating a user profile corresponding to the user based at the automatically configuring comprises providing a view- 
least in part on monitored user interaction with a ingguide which indicates television viewing options that are 
system; available to a user only during a period of time indicated by 
identifying preferred system access times of the user the user profile as being when the user is likely to be viewing 

based at least in part on the user profile; programming, 

automatically configuring the system based at least in part apparams for use in a system, the apparatus 

on the user profile and the user's preferred system go comprising: 

access times; a user profile database which stores information corre- 

deiecting a plurality of corresponding time periods during sponding to a user's system usage; 

which a programming device is recording a source; a usage monitor to update the user profile based at least in 

identifying that the recording device has not been pro- part on monitored user interaction with the system; 

grammed to record the source during a first time period 65 a customization module to identify preferred system 

which corresponds to the plurality of conresponding access limes of the user based at least in part on the user 

time periods; and profile, and to automatically configure the system based 
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at least in part oa the user profile and the user's 
preferred system access times; and 
a recording module operative to, 
detect a plurality of corresponding lime periods during 
which a programming device is recording a source, 
identify that the recording device has not been pro- 
grammed to record the source during a first time 
period which corresponds to the plurality of corre- 
sponding time periods, and 
prompt a user as to whether the user wishes to record 
the source during the first time period, 
12. The apparatus of claim 11, wherein the customization 
module is further operative to provide a viewing guide 
which indicates television viewing options available to a 



10 
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user and to automatically present the television viewing 
options in the viewing guide in accordance with the user 
profile. 

13. The apparatus of claim U, wherein two of the 
plurality of corresponding time periods comprise a same 
period of time on two consecutive days. 

14. The apparatus of claim 11, wherein the customization 
module is further operative to provide a viewing guide 
which indicates television viewing options that are available 
to a user only during a period of time indicated by the user 
profile as being when the user is likely to be viewing 
programming. 
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